Introduction
The Ponta Grossa Arch (PGA) is a large structure on Southeastern Paraná Basin. It can be described as an NW-SE uplifted domain, which holds a large number of tholeiitic diabase dykes and alkaline pipe-like occurrences (Fig. 1) , related to magmatic events in the Paraná Basin (Ferreira, 1982; Almeida, 1983 Almeida, , 1986 Riccomini et al., 2005) . Both dykes and alkaline rocks are well sighted on magnetic maps, as shown in Figure 2 . The PGA has four major geological-geophysical lineaments, that were named as Guapiara, São Jerônimo-Curiúva, Rio Alonzo and Rio Piquiri (Ferreira, 1982) , as presented in Figure 1 .
Ponta Grossa Arch Alkaline Province (PGAAP) was defined by Almeida (1983) and assemble alkaline occurrences that may be controlled by the PGA megastructure. Using age and petrological data, PGAAP was divided into two subprovinces, related to Guapiara and São Jerônimo-Curiúva lineaments (Ferreira et al., 1984) . The Guapiara Subprovince is the northernmost domain and envolves Jacupiranga, Juquiá, Pariquera-Açú, and Cananéia occurrences (e.g. Gomes et al., 2018) . To the south, several alkaline bodies were attributed to the São Jerônimo-Curiúva Subprovince (Fig. 1 ). Thereafter, Riccomini et al. (2005) expanded the PGAAP, including Ipanema, Salto de Pirapora, Piedade and Itanhaém alkaline bodies in the São Paulo State. In the Southern PGAAP, they included Anitapólis, in the Santa Catarina State. Ruberti et al. (2005) , Almeida et al. (2017) , and Gomes et al. (2018) describe PGAAP's petrological and petrochemical data in detail.
Magnetic sources typically generate narrow dipolar magnetic anomalies, and most of them display normal polarity (e.g. Ferreira and Algarte, 1979; Marangoni and Mantovani, 2013) . However, some magnetic anomalies have reverse polarity, such as Juquiá (Ernesto and Marques, 2000; Slavec et al., 2001) and Canoas, from this work.
Methods
The high-resolution aeromagnetic data were acquired by CPRM (2011), along north-south flight lines spaced at 500 m, with a mean terrain clearance of 100 m. The tie lines have 10 km spacing.
The Analytical Signal Amplitude (ASA) filter is used to provide the magnetic anomaly location over the magnetic source, avoiding the use of declination and inclination of remnant vector (Nabighian, 1972; Blakely, 1996) . Also, it is used to estimate source boundaries (Blakely, 1996) . Nevertheless, the final result will depend of the 3D source geometry and extension, in relation to the magnetic field (Li, 2006) .
In addition, the vertical integral of ASA (VIAS) is used in order to highlight the deep part of the magnetic source. The vertical integration effect is similar to the upward continuation. However, it better preserves geological contacts (Silva, 1996) . Once applied to ASA, the vertical integration product must be similar to the estimated original non-remnant anomaly (Paine et al., 2001) .
As a result, VIAS transformed data encloses the ASA data, producing a more continuous anomaly. Moreover, VIAS unit is nT, which improves its application for magnetic modelling (Paine et al., 2001 ).
Furthermore, we use Euler Deconvolution method (Thompson, 1982) to analyze ASA and VIAS transformed data in order to obtain a first estimation of source depths. Ruberti et al., 2005 and Gomes et al., 2018) Figure 2 -Regional total magnetic anomaly (TMA) map on Ponta Grossa Arch, pointing out Canoas Anomaly (1, reverse polarization) and Jacupiranga (2, normal polarization) anomalies.
Figure 1 -Sketch map of the Ponta Grossa Arch Alkaline Province and Canoas Anomaly (modified from

Results
Figure 2 shows the regional magnetic anomaly map throughout PGA, and dipolar anomalies can be observed on alkaline occurrences referred in Figure 1 . Most of them are strongly supported by outcrops (e.g. Ruberti et al., 2005) . However, the study area is located on a coastal plain, and the magnetic source lies covered by Quaternary deposits (Canoas Anomaly in Fig. 1) .
The Canoas Anomaly range is from -1060 nT to 564 nT, with peak-to-peak amplitude just over 1600 nT (Fig. 3) . It is a typical reverse polarization anomaly and can be compared with Juquiá Anomaly (Fig. 4) as a reverse anomaly on PGAAP.
Similarly, the source of the Registro Anomaly, located immediately to the south of the Juquiá alkaline complex (JQ, Fig. 1) , is covered by alluvial sediments of the Ribeira do Iguape River. Mantovani et al. (2005) investigated in detail this anomaly, originally interpreted by Ferreira and Algarte (1979) as a possible new alkaline intrusion.
ASA calculated anomaly (Fig. 5) shows a semi-circular feature crossed by linear NW-SE trends. From ASA, the vertical integration (VIAS) presents a more continuous and circular anomaly (Fig. 6) .
The zero isocurve of VIAS (Fig. 7) outlines a round feature, with an approximately 6 km in diameter.
Using Euler Deconvolution (SI = 2), we did an experiment for source depths. From TMA, we noticed most significant depth values between 400 m and 1200 m (Fig. 8) . VIAS transform was also used to investigate the Canoas Anomaly showing results between 1000 m and 2000 m, with a significant peak around 1300 m (Fig. 8 ).
According to Euler stats (Fig. 8) , VIAS tends to have deeper results than TMA analysis. This pattern is in some way expected since the vertical integration on magnetic data aims to emphasize deep magnetic sources (Silva, 1996) . Moreover, long-wavelengths were a bit increased with VIAS transform, as shown on the synthetic model in Paine et al. (2001) . This amplification may influence on Euler calculations.
In order to exemplify the correlation between TMA, ASA and VIAS, an S-N profile is presented in Figure 9 . We observe that VIAS curve envelopes ASA signal and reduces high frequencies.
Both are in good correlation with TMA as well. Figure 10 shows the spatial relationships between Canoas Anomaly and gravimetric/magnetic ground profiles from Castro (2007) . The sampling intervals of the gravimetric and magnetic profiles were 500 m and 25 m, respectively. The residual Bouguer anomaly is +14 mGal and magnetic peak-to-peak amplitude is around 10000 nT. It is noticed a conspicuous correspondence between airborne and ground gravimetric/magnetic anomalies (Fig. 10) . (Ernesto and Marques, 2000) . Figure 9 .
Discussion and Conclusion
The studied magnetic anomaly is quite similar to other distinctive dipolar occurrences on Ponta Grossa Arch (PGA), which are typical from the Ponta Grossa Arch Alkaline Province (PGAAP). Therefore, the Canoas Anomaly can be considered a signature from alkaline occurrence, which may be incorporated on the PGAAP. Unfortunately, geological evidences from the magnetic source are unavailable since its alluvial sand cover (Fig. 1) .
We observed that the Canoas anomaly has a reverse polarization (Fig. 3 ). This type of polarization is not the most common signature for alkaline bodies on PGAAP but is similar to the Juquiá Anomaly (Fig.4) on Guapiara Subprovince. However, from its location (Fig.1) , it can be considered as part of the São Jerônimo-Curiúva Subprovince.
Euler calculation for the TMA (blue dots in Figure 7) shows a tendency according to NW-SE direction, typical of the tectonic control of diabase dykes and alkaline rocks ( Figs.  1 and 2) .
From VIAS anomaly, the obtained depth results were higher than TMA Euler values ( Figs. 7 and 8) . However, the significant Euler solutions are centered on Canoas Anomaly (red dots in Figure 7 ). This is in agreement with the pipe-like geological model. Additionally, we compared the studied magnetic feature with ground geophysical data from Castro (2007) . As a result, the Canoas Anomaly fits quite well on the main magnetic and gravimetric anomalies (Fig. 10) . The characterization of the Canoas Anomaly and its interpretation as a likely new alkaline intrusion related to the Ponta Grossa Arch Alkaline Province, which does not present any geological indications on the surface, is the principal contribution of this work. Figure 10 -Spatial relationships between Canoas airborne magnetic anomaly and ground gravimetric/magnetic profiles (modified from Castro, 2007) .
